Introduction
Anemia of chronic inflammation (ACI) is a condition in which anemia is associated with low iron concentration with adequate iron store. The pathogenesis of ACI is thought to be mediated by cytokines released during inflammation such as interleukin-1, interleukin-6, and tumor necrosis factor (TNF). This causes apoptosis of red cells precursors and down-regulation of erythropoietin Repeated blood tests showed normochromic normocytic anemia of hemoglobin level 9.1 g/L with elevated CRP (15.6 mg/L) and ESR (82 mm/h). A repeat autoimmune panel remained negative. Her electrocardiogram showed normal sinus rhythm, and plain chest X-ray was unremarkable.
Regarding her anemia, iron profile revealed lownormal iron with normal ferritin levels. Upper and lower gastrointestinal endoscopies showed internal hemorrhoids only. There was no menorrhagia, while her fecal occult blood tests were negative when done thrice. Her vitamin B 12 , folate levels, and thyroid function tests were all normal, while CRP and ESR were persistently elevated. Gallium scan was done 1.5 years after initial presentation, which showed a gallium-avid thyroid nodule at the left lobe. There was no evidence of inflammatory or infective focus elsewhere. Left hemithyroidectomy was done by private surgeon showing a non-aggressive lesion. Despite so, her inflammatory markers were still elevated after surgery. She was reluctant to perform another gallium scan.
She was then followed up in our clinic and remained asymptomatic for another 1.5 years. Subsequently she complained of two episodes of sudden visual blurring on the left side, which spontaneous resolved within one month. A clinical diagnosis of amaurosis fugax was made by our neurologist. Repeated physical examination showed new bilateral carotid bruits. There were no other bruits detected. The rest of cardiovascular and neurological examination was non-revealing with normal blood pressure and electrocardiogram.
MRA of the brain was arranged, showing diffuse narrowing of bilateral common and internal carotid arteries. Carotid Doppler ultrasound also showed diffuse wall thickening with moderate stenosis over bilateral common carotid arteries. In light of persistently raised inflammatory markers, vascular symptoms and imaging findings, a diagnosis of TAK was made.
She was then started on high-dose prednisolone. She next sought second opinion from a private doctor, and was given daily pulse methylprednisolone for 3 days and then a dose of tocilizumab (TCZ). Eventually she came back to our clinic for further follow-up. Glucocorticoid was tapered off, methotrexate was added, and TCZ was continued. On follow-up computer tomography angiograms (CTA) performed yearly, and there were no interval changes.
Discussion
TAK is a rare, chronic, inflammatory disease affecting large and medium-sized arteries, including the aorta and its main branches. Patients typically present at young age (< 40 years old) and are of female predominance. The prevalence of this disease is reportedly higher in Asian countries such as Japan (40 per million of population) as compared with Europe or America (ranges from 0.9 to 33 per million of population). [1, 2, 17] 
Clinical features
Initial symptoms of TAK can be non-specific. Constitutional symptoms such as fever, malaise, lethargy, and weight loss may precede vascular symptoms. Carotidynia is uncommon but may signify carotid artery involvement in earlier stage. Vascular symptoms such as limb claudication, hypertension, absence of pulse, and vascular bruits will then set in. Eventually, ischemic or stenotic complications, such as transient ischemic attack, stroke, and acute coronary syndrome, may occur [3] .
Blood tests are often non-revealing in TAK [4] . Inflammatory markers such as CRP and ESR may be raised, but these are neither specific nor sensitive. Normochromic normocytic anemia may be noted, which signifies chronic inflammation. Autoimmune panels are usually unremarkable. While ANCA positivity is associated with various small vessel vasculitis, it is not associated with TAK.
Since initial symptoms can be non-specific and vascular complications occur late in the disease course, imaging evidence of vascular involvement becomes important in making a diagnosis early. Conventional angiography was generally considered as "gold standard" in the past. However, as it is invasive and lacks the power to detect early vascular changes, it is no longer indicated as first-line imaging technique [6] . MRA and CTA are shown to have high sensitivity and specificity in supporting a diagnosis of TAK [5] and they are now advocated as the first-line imaging technique for diagnosing TAK and monitoring of vascular complications in the latest EULAR guidelines in 2018 [6] .
Advancements had been made in making diagnosis in an early phase using MRA. In the black-blood sequence of MRA, normal blood appears black. In such way, enhancement of blood vessel wall and mural thickness can be better demonstrated as compared with conventional MRA. In a placebo-controlled study in 2017, this sequence was done in 35 large vessel vasculitis patients with thoracic aorta involvement [7] , concentric wall thickness and contrast enhancement over diseased segments was shown significantly more frequent in patients with underlying vasculitis when comparing with healthy individuals.
Other imaging techniques such as Doppler ultrasound had been reported useful in assessing the carotid arteries. Otherwise, fluorodeoxyglucose positron emission tomography (FDG-PET) had also been supported by a Japanese study for its role at initial diagnosis and monitoring of vascular activity in various causes of vascular inflammation [8] . In this study, with a cut-off standardized uptake value (SUV) at 2.1, the sensitivity and specificity of FDG-PET was 92.6% and 91.7% respectively during active TAK using MRA or CTA as the golden standard test. Otherwise, detection of TAK by gallium scan was only supported by case reports. The Numano's angiographic classification of TAK is described in 
Classification criteria and disease activity assessment
Various classification criteria had been proposed for TAK. The 1990 American College of Rheumatology criteria, as described in table 2, had a sensitivity of 90.5% and specificity of 97.9% [9] . Another classification criteria published in 1996 was an updated version of the initial 1988 Ishikawa criteria, as listed in table 3. This criteria had a sensitivity of 92.5% and specificity of 95% [10] . These criteria may not be very useful in early phase of TAK where there is no vascular stenosis.
Disease activity of TAK is commonly measured by 1994 NIH criteria, which include several parameters, namely (1) systemic features, (2) raised inflammatory markers, (3) vascular ischemic symptoms, and (4) angiographic features. New onset or worsening of any two of the above reflects active disease [11] . Otherwise, the Birmingham Vasculitis Activity Score (BVAS) was a detailed and comprehensive documentation of disease activity and damage. Nonetheless BVAS was not designed specifically for TAK. Using BVAS as a template, a simplified version called the disease-extent index for TAK (DEI-TAK) was created and used in various studies. In 2010, the Indian Takayasu Clinical Activity Score (ITAS2010) was developed. It was a further simplified activity assessment tool, which focused on clinical features developed in recent three months. It was gaining popularity among recent studies. [3, 19] .
Treatment options
Pharmacological treatment is required in alleviation of symptoms and prevention of complications. Systemic glucocorticoid therapy is given in majority of cases as initial regime. However, only around 50% of cases will [12] . The remission rates do not differ among these agents. Biologic agents have also been used in treating glucocorticoid-dependent or refractory cases of TAK. Anti-TNF agents including infliximab, etanercept, and adalimumab had been evaluated in a 2014 review [13] . In 120 patients treated with anti-TNF agents, overall response rate was of 70-90%, with 50% allowed steroid tapering. Yet, 40% of them experienced a relapse, especially for those who stopped biologic agents. Further studies are needed to establish optimal treatment duration.
So far, only one randomized controlled trial had been published regarding the treatment of TAK. The TAKT trial [14] was a placebo-controlled double-blinded study published in 2018 by Japanese investigators for the use of subcutaneous TCZ in treating relapsing TAK. In this study, 36 patients who relapsed within 12 weeks after initial glucocorticoid course was assigned 1:1 into receiving TCZ or placebo in addition to glucocorticoid augmentation. After a mean follow-up duration of 19 weeks, the time to relapse in the intention-to-treat analysis was not shown statistically significant between both groups. Despite so, the use of TCZ was supported by observational studies. In a multi-center retrospective study in France [15] , the treatment response rate of TCZ in TAK was up to 89% and 6-month remission rate was 80%. When compared with age-and sex-matched TAK patients who were on steroid and non-biological agents only, those treated with TCZ showed a statistically significant better 3-year vascular events-free survival. In this study with 46 subjects, seven of them were being treated with TCZ as first-line agent after glucocorticoid. There was no difference in disease activity or event-free survival between subjects who used TCZ as initial or as subsequent treatment.
Furthermore, Rituximab had also been reported in treating TAK refractory to steroid and other agents. In a recent cases series, seven patients refractory to high-dose glucocorticoid therapy and conventional immunosuppressants and/or biologics were given Rituximab [16] . Only three of them responded. Thus, the use of this agent remained second or third-line in treating TAK.
Local situation in Hong Kong
Regarding situation of TAK in Hong Kong, a study was done involving 78 patients identified over 10 years [17] . The estimated point-prevalence was 1.1 in a million with male to female ratio of roughly 1 to 4. The mean age of presentation was 34.2 years old, which was older as compared with Caucasian studies. The commonest presentation was hypertension (62%), followed by vascular bruits (52%) and ischemic symptoms (38%). Only 12% of patients initially presented with constitutional symptoms, which was considered a relatively frequent initial presentation in other areas. Almost all patients received glucocorticoid therapy in Hong Kong, and 28% of them required additional agents, with methotrexate and azathioprine being the commonest drug of choice.
It was notable that in our locality, systemic upset was uncommon and most patients presented with vascular symptoms or complications. Surgical intervention was needed in relatively high portion (29%) of patients. The rarity of the disease and lack of symptoms during initial stage renders early detection and suspicion of TAK by primary care physician difficult, resulting in delayed referral and treatment.
Conclusion
This case illustrates the importance of considering Takayasu's arteritis as a differential in a young woman with non-specific complaints and elevated inflammatory markers. With current advancement of imaging A patient is classified as having high probability of TAK in the presence of two major, one major with two minor or four minor criteria.
techniques and the use of newer agents, early diagnosis and prompt treatment may allow for better prognosis for these patients.
